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PROBLEM TO BE SOLVED: To provide a fixing device realizing the 
improvement of the separability of transfer material and the prolongation of 
the life of a roller. 
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a silicone rubber layer 22 on a core bar and a PTFE layer 23 on the layer 
22, and a pointed separation pawl 51 whose tip is a fine curved surface is 
disposed at a disposing angle (90) being 130° to the roller 2 and its tip 
abuts on and enters the surface of the roller 2. The entering amount 5 of 
the tip of the pawl 51 is set to the size equal to or above the radius R and 
equal to or under the diameter of the circle of curvature passing on the 
curved surface of the tip. The crossing angle 0=90° of the entering tip of 
the pawl 51 to the surface of the roller 2 is the entering amount 8 = the 
radius of curvature R. At such a time, the transfer material 100 collides 
with the pawl 51 but the extreme edge of the transfer material is not 
perfectly sharp even in the case of the transfer material having sharp edge 
surface, so that the transfer material can be separated if the crossing 
angle 0 is an obtuse angle of >90° . 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A rotating fixing roller and a pressurization roller which are fixed to said imprint material in said toner image 
by pinching and conveying imprint material by which a toner image was imprinted in the nip section and which formed 
said nip section cooperatively It is arranged at one [ at least ] roller of said fixing roller and a pressurization roller, and 
has a separation pawl for imprint material contamination prevention which contacted and trespassed upon the surface of 
this roller at the tip formed in a minute curved surface, and a roller of said fixing roller and the pressurization rollers 
with which said separation pawl contacted at least is an elastic layer. It is the anchorage device equipped with the above, 
and the amount of invasion at a tip of said separation pawl in the surface of a roller with which said separation pawl 
contacted is characterized by being beyond a radius of circle of curvature passing through a curved surface top at a tip of 
said separation pawl, and the magnitude below a diameter. 

[Claim 2] Said amount of invasion at a tip of said separation pawl is the anchorage device of claim 1 which is the 
amount exceeding a radius close to a radius of said circle of curvature. 

[Claim 3] An anchorage device of claims 1 or 2 whose radii of said circle of curvature at a tip of said separation pawl 
are 5 micrometers or more 100 micrometers or less. 

[Claim 4] An anchorage device given in one term of claims 1-3 realized by adjusting contact pressure at a tip of said 
separation pawl to a roller with which said separation pawl contacted said amount of invasion at a tip of said separation 
pawl. 

[Claim 5] An anchorage device given in one term of claims 1-3 realized by adjusting thickness or a degree of hardness 
containing an elastic layer of a roller with which said separation pawl contacted said amount of invasion at a tip of said 
separation pawl of an enveloping layer. 

[Claim 6] An anchorage device given in one term of claims 1-5 whose crossed axes angles theta which a tangent in a 
location at which a field before said separation pawl of the surface of said roller of a tip which trespassed upon the 
surface of said roller of said said separation pawl contacts is crossed makes to a field before said separation pawl of the 
surface of said roller contacts are 90 degrees or more. 

[Claim 7] An anchorage device of claim 6 which is the value exceeding 90 degrees to which said crossed axes angle at a 
tip of said separation pawl approached 90 degrees. 

[Claim 8] An anchorage device given in one term of claims 1-7 by which said separation pawl has been arranged at said 
fixing roller. 

[Claim 9] An anchorage device given in one term of claims 1-7 by which said separation pawl has been arranged at said 
pressurization roller. 

[Claim 10] An anchorage device given in one term of claims 1-7 which said fixing roller and a pressurization roller boil, 
respectively and by which said separation pawl has been arranged. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the anchorage device which attained 
reinforcement of the elastic layer of the improvement in separability of imprint material, a fixing roller, and a 
pressurization roller especially in the image formation equipment using an electrophotography method etc. about the 
anchorage device which uses the toner image imprinted on imprint material for being established. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of anchorage device has a heat source, is equipped with the 
fixing roller which makes imprint material fix the toner image imprinted by imprint material by heat and the pressure, 
and the pressurization roller which applies a pressure from the rear-face side of imprint material, and is constituted. 
[0003] In order that a fixing roller may contact a toner image and may apply heat, it has the elastic layer represented by 
the rubber layer in many cases. Imprint material is a sheet with the irregularity represented by paper in many cases, and 
the adhesion with the toner on irregular imprint material is excellent in the direction which has the elastic layer. 
Therefore, if an elastic layer is given to a fixing roller, heat can be efficiently transmitted to the toner image on imprint 
material with elasticity. In order to improve a mold-release characteristic with a toner on the surface of a fixing roller, 
the case where a fluororesin etc. is covered is common irrespective of the existence of an elastic layer. 
[0004] The pressure welding of the pressurization roller is carried out to a fixing roller, and it forms predetermined nip. 
A pressurization roller has elastic layers, such as a rubber layer, like a fixing roller from the semantics which earns the 
transfer time of heat in many cases. Although the toner on imprint material fixes by contact to a fixing roller, in order 
that it may prevent adhesion of foreign matters, such as a toner from contact and a fixing roller with the toner at the time 
of double-sided image formation, the case where a fluororesin etc. is covered on the surface also about a pressurization 
roller is usually. 

[0005] Moreover, the separation pawl with which the tip sharpened as a contamination prevention means of imprint 
material is arranged at the fixing roller or the fixing roller, and the pressurization roller. Generally this separation pawl 
makes the tip the minute curved surface with a radius of curvature of 100 micrometers or less in order to achieve 
separability ability effectively to the imprint material around 100 micrometers in thickness. 
[0006] 

[Problem(s) to be Solved by the Invention] The anchorage device with such a separation pawl has good separability 
ability to the usual imprint material. However, to weak imprint material, imprint material with the sharp cross-section 
configuration of an apical surface, or imprint material with very thin thickness, separability ability might be insufficient 
for heat, and coiling round of imprint material might be produced on the fixing roller or the pressurization roller. 
[0007] If the tip of a separation pawl is made [ with a radius of curvature of 10 micrometers or less ] very sharp, the 
effective thing is experientially known by this cure. However, when the tip of a separation pawl was simply made sharp, 
in the case of the fixing roller which has an elastic layer, or a pressurization roller, a separation pawl tended to be 
pierced on the surface of the roller, for this reason, peeling of the roller surface arose at the time of a paper jam, and 
there was a problem which the life of a roller shortens. 

[0008] Moreover, by the separation pawl with a sharp tip with a radius of curvature of 5 micrometers or less, the 
dynamic burden on the surface of a roller was large, it wore out greatly, the roller surface could be deleted, and it had 
become the cause by which this also shortened the life of a roller. 

[0009] Thus, in the conventional anchorage device, it was incompatible in the good separability over the imprint 
material which is easy to coil around a roller, and the reinforcement of a roller. 

[0010] The purpose of this invention is offering the anchorage device which attained improvement in the separability of 
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imprint material, and the reinforcement of a roller. 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose is attained by anchorage device concerning this 
invention. A rotating fixing roller and a pressurization roller which are fixed to said imprint material in said toner image 
when this invention will pinch and convey imprint material by which a toner image was imprinted in the nip section, if 
it summarizes and which formed said nip section cooperatively, It is arranged at one [ at least ] roller of said fixing 
roller and a pressurization roller. It has a separation pawl for imprint material contamination prevention which contacted 
and trespassed upon the surface of this roller at the tip formed in a minute curved surface. In an anchorage device with 
which a roller of said fixing roller and the pressurization rollers with which said separation pawl contacted at least has 
an elastic layer The amount of invasion at a tip of said separation pawl in the surface of a roller with which said 
separation pawl contacted is an anchorage device characterized by being beyond a radius of circle of curvature passing 
through a curved surface top at a tip of said separation pawl, and the magnitude below a diameter. 
[0012] According to this invention, said amount of invasion at a tip of said separation pawl is an amount exceeding a 
radius close to a radius of said circle of curvature preferably. A radius of said circle of curvature at a tip of said 
separation pawl is 5 micrometers or more 100 micrometers or less. It is realizable adjusting contact pressure at a tip of 
said separation pawl to a roller with which said separation pawl contacted said amount of invasion at a tip of said 
separation pawl, or by adjusting thickness or a degree of hardness containing an elastic layer of a roller with which said 
separation pawl contacted of an enveloping layer. Moreover, the crossed axes angle theta which a tangent in a location 
at which a field before said separation pawl of the surface of said roller of a tip which trespassed upon the surface of 
said roller of said said separation pawl contacts is crossed makes to a field before said separation pawl of the surface of 
said roller contacts is 90 degrees or more, and it is the value exceeding preferably 90 degrees to which said crossed axes 
angle at a tip of said separation pawl approached 90 degrees. Said separation pawl is arranged at said fixing roller, a 
pressurization roller, or its both. 
[0013] 

[Embodiment of the Invention] The example concerning this invention is hereafter **(ed) on a drawing, and it explains 
in more detail. 

[0014] Example 1 drawing 1 is the cross section showing one example of the anchorage device of this invention. An 
anchorage device contains a halogen heater 1 as a heat source, and is equipped with the fixing roller 2 which makes the 
imprint material 100 fix the toner image 101 on the imprint material 100 by heat and the pressure, and the pressurization 
roller 3 which applies a pressure from the rear-face side of the imprint material 100. 

[0015] A fixing roller 2 coats with the thickness of 300 micrometers the silicone rubber layer 22 which is an elastic 
body on the rodding 21 which consists of an alloy which makes aluminum a subject, further, on it, covers the layer 23 of 
tetrafluoroethylene resin (PTFE) with the thickness of 20 micrometers by baking as a surface, and is constituted. 
[0016] By both being heated in response to the radiant heat from a halogen heater 1 as if it being the base of the 
structure of a fixing roller 2, accumulation of the rodding 21 is carried out and it also has the operation which stabilizes 
the temperature of the PTFE layer 23 in contact with a toner. The temperature control of the fixing roller 2 is carried out 
to 160-200 degrees C based on the measurement temperature by the thermistor for temperature controls which is not 
illustrated. 

[0017] On the rodding 3 1 which consists of an alloy which makes iron a subject, the pressurization roller 3 carries out 
the laminating of the silicone rubber layer 32 of an elastic body by the thickness of 5mm, covers the layer 33 of a 
tetrafluoroethylene-perfluoro vinyl ether copolymer (PFA) in thickness of 100 micrometers, and is constituted at a it 
top. This pressurization roller 3 forms the predetermined nip which carries out a pressure welding to a fixing roller 2, 
and carries out pinching conveyance of the imprint material 100. 

[001 8] The entry guide plate 70 is formed in the entry side of nip, and the delivery guide plate 71 is mostly formed in 
the appearance side of nip by the width of face of imprint material so that the imprint material 100 may pass smoothly in 
an anchorage device. Moreover, the separation pawl guide 72 is formed above the delivery guide 71 . 
[0019] In order to make it not make the toner image 101 on the imprint material 100 a fixing roller 2 adhere to a fixing 
roller 2 as much as possible, a web (nonwoven fabric) 4 is contacted with the web roller 5 which has silicone rubber, 
and the silicone oil which has the viscosity of 10,000cs(es) which sank into the web 4 is applied to the surface of a 
fixing roller 2. A web 4 advances by being wound and taken out from the minute amount [ every ] delivery roller 6 for 
every passage of imprint material, and is rolled round by the rolling-up roller 7. The dirt on a fixing roller 2 is removed 
by spreading and coincidence of silicone oil by this web 4. The dirt on a fixing roller 2 is the toner which adhered and 
remained from imprint material, paper powder, and unnecessary oil. 

[0020] In order to prevent that the imprint material 100 stuck to the fixing roller 2 is involved in a fixing roller 2, the 
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separation pawl 51 with which the tip sharpened is arranged. The separation pawl 51 has come to cover the coat layer 
which makes PFA a subject to the base material which makes polyimide a subject at about 20 micrometers in thickness. 
[0021] As the tip of the separation pawl 51 is shown in drawing 2 , it is formed in the minute curved surface, and this 
curved surface is established so that a smooth circle may be drawn to the ridgelines 51a and 51b of two upper and lower 
sides which draw the point which results at the tip of the separation pawl 51. In this example, the radius of the curved 
surface at the tip of the separation pawl 51, i.e., the radius of the circle of curvature passing through a curved surface 
top, (radius of curvature) is set to 50 micrometers. 

[0022] This separation pawl 51 is attached in the main part of equipment rockable in the separation pawl guide 72 
neighborhood with a shaft 53, and is contacted by the surface of a fixing roller 2 with predetermined contact pressure in 
the tip of the separation pawl 51 by pulling the upper part edge of the separation pawl 51 with the hauling spring 52 
fixed to the main part of equipment. 

[0023] The width of face in alignment with the longitudinal direction of the fixing roller 2 at the tip of the separation 
pawl 51 is 2mm, and a tip is contacted by homogeneity by this width of face of 2mm at a fixing roller 2. According to 
the size of imprint material, as for the separation pawl 51, only two or more effective numbers are arranged at the 
longitudinal direction of a fixing roller 2. Four separation pawls 51 have been arranged in this example. 
[0024] To a fixing roller 2, the separation pawl 51 is arranged so that the tangent of the base (portion of ridgeline 51b) 
of the point of the separation pawl 51 and the surface of a fixing roller 2 may make the angle theta 0 (arrangement 
angle) of an obtuse angle, it contacts the surface of a fixing roller 2 on the arrangement square theta 0, and is carrying 
out specified quantity invasion on the surface of a roller 2. In this example, it could be arrangement angle theta0=130 
degree. 

[0025] This invention has the big feature in having specified the amount of invasion to the surface of the fixing roller 2 
of the separation pawl 51 . this invention person conducted the following experiments, in order to investigate the relation 
between the contact pressure to the surface of the fixing roller 2 of the separation pawl 5 1 , and the amount of invasion. 
[0026] On the base of the point of the separation pawl 51, pulled the metal piece 120 by installation, and the hauling 
spring 52 pulled the separation pawl 51, rocked centering on the shaft 53, the surface of a fixing roller 2 was made to 
press, and it was made to trespass upon the surface of a fixing roller 2, as shown in drawin g 3 . And by the gap sensor 
121 attached in the main part of an anchorage device, the amount of invasion at the tip of the separation pawl 51 was 
measured by measuring the distance between the gap sensor 121 and the metal piece 120. 
[0027] The gap sensor 121 is the eddy current type which can measure distance with the metal piece 120 by non- 
contact, and although it has not turned to the distance measurement direction of the gap sensor 121 in the direction of a 
medial axis of a fixing roller 2, it can calculate the amount of invasion at separation pawl 51 tip by performing simple 
geometric conversion to measurement distance. The spring force of the hauling spring 52 was variously changed into a 
different thing, and measurement of the amount of invasion at the tip of this separation pawl 51 was performed. 
[0028] Moreover, also with the case where the hauling spring 52 is not used, the amount of invasion at separation pawl 
51 tip was measured. In this case, since the separation pawl 51 separated from a fixing roller 2 with a self-weight, it 
made reverse the upper and lower sides of the whole system of measurement shown in drawing 3 , and was contacted on 
the surface of a fixing roller 2 using the self- weight of the separation pawl 51 . In addition, the contact pressure by the 
self-weight of the separation pawl 51 is minute compared with the contact force by hauling of the hauling spring 52, and 
is the value of a degree which can be disregarded. 

[0029] Thus, the result of having investigated the contact pressure F to the fixing roller 2 at separation pawl 51 tip and 
the relation of the amount delta of invasion is drawing 4 . It turned out that contact pressure F has the close relation to a 
parabola to the amount delta of invasion so that clearly from drawin g 4 . That is, in order to obtain the twice as many 
amount of invasion as this, one about 4 times the contact pressure of this will be needed. 

[0030] Now, although it is common to have the cross-section configuration which has a cutting plane with a right- 
angled end face as for imprint material as shown in drawing 5 (a) if the end face of imprint material is observed under a 
microscope, according to observation of this invention person, many things on an OHT film which have a sharp end 
face are especially accepted by seeing what has the cross-section configuration which has in inside the sharp cutting 
plane toward which the end face inclined as shown in drawing 5 (b). 

[0031] It will coil around a fixing roller or the imprint material with such a sharp end face will cause a paper jam 
condition in many cases, if it is observed that the separability from a fixing roller and a pressurization roller is bad and it 
**** to an anchorage device. If the upper and lower sides of that separability will become good if such imprint material 
also makes an end face a right-angled cutting plane like drawing 5 (a), or drawing 5 (b) are made reverse and ****(ed), 
since it is satisfactory to separability, it turns out that it is not dependent on the presentation of imprint material, and is 
dependent on the configuration of an end face. 
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[0032] A table 1 is the result of investigating the life of the fixing roller at the time of the separability at the time of an 
end face like drawing 5 (b) ****(ing) sharp imprint material, the blemish of a fixing roller, and an end face like drawing 
5 (a) letting the regular paper of a right angle pass on the conditions which changed the amount delta of invasion 
variously by accommodation of contact pressure F from the contact pressure F of drawing 4 , and relation with the 
amount delta of invasion. 
[0033] 
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In a table 1 , the ratio of the amount delta of invasion and the radius of curvature R at a tip is the value which **(ed) 
delta by R, i.e., delta/R. the imprint material which has an end face with sharp paper jam frequency -- a 20-sheet copy - 
the count which the paper jam condition which carried out paper and includes coiling round to a fixing roller generated - 
- percentage a table it is a thing the bottom. In the condition that the time only of 0% is stabilized by paper jam 
frequency, and it is ****(ed), from a table 1, if the amount delta of invasion becomes large at about 54 micrometers, it 
can be said that **** is already in a stable zone, this amount of invasion of 54 micrometers - a ratio with the radius of 
curvature R at the tip of a separation pawl - it turned out that paper jam frequency decreases sharply and it stabilizes by 
the side to which delta/R becomes [ a ratio ] large bordering on near and this value 1.0. Moreover, when a paper jam 
was caused, it also turned out that the blemish of a fixing roller is generated in 100% of probability. 
[0034] On the other hand, when an end face ****(ed) the imprint material represented by the regular paper of a right 
angle, as shown in a table 1 , it turned out that the life of a fixing roller falls quickly by the increment in contact pressure 
F. This fixing roller life is determined as that to which the life was exhausted ignited by the condition of the PTFE layer 
23 of a fixing roller 2 coming off completely by contact of the separation pawl 51, falling, a toner adhering to the 
surface of the silicone rubber layer 22 exposed under it permanently, and that toner adhering to the white section of 
imprint material, and causing toner dirt. 

[0035] Thus, when the separability of imprint material is thought as important and many amounts delta of invasion at 
separation pawl 51 tip are taken simply, it turns out that compaction of a fixing roller life is caused to **** of a regular 
paper. Although the longevity life of a fixing roller can be obtained to **** of a regular paper if the amount delta of 
invasion is set to less than 50 micrometers, there is blemish generating of the fixing roller by the paper jam of the sharp 
imprint material of an apical surface. This blemish exists, even when the life of a fixing roller may be taken in an instant 
and it is obliged to exchange of a fixing roller in one sheet with **** of imprint material with the sharp apical surface of 
the 1st sheet. 

[0036] That is, as for the life negatively accelerated phosphorescence of the fixing roller by the paper jam of this sharp 
imprint material, it turns out that unlike the life negatively accelerated phosphorescence by **** of a regular paper the 
imprint material which carried out the paper jam to about 51 separation pawl pushes up the separation pawl 51 from the 
bottom, and it is generated when the force of several 100 gf(s) which far exceed the usual contact pressure to a fixing 
roller 2 is added. The tip of the separation pawl 51 breaks through the PTFE layer 23 and the silicone rubber layer 22 of 
a fixing roller 2, and a fixing roller 2 stops consequently, making a ** suddenly. Therefore, the amount of invasion of 
less than 50 micrometers cannot say it as thoroughgoing conditions. 

[0037] Since it was such, when putting the ratio of the amount delta of invasion to the surface of the fixing roller 2 at the 
tip of the separation pawl 51, and radius of curvature R in another way 2.0 or less 1 .0 or more, by this invention, the 
amount delta of invasion was made below into the diameter beyond the radius (R) of the circle of curvature of the 
curved surface at a tip. And at this example, this was realized by adjusting the contact pressure to the fixing roller at the 
tip of a separation pawl with the hauling spring 52. 

[0038] An apical surface secures good separability to sharp imprint material by this, sudden life termination of a fixing 
roller is prevented, and it becomes possible to maintain the life of a fixing roller moderately to **** of the imprint 
material whose apical surface is a right angle and which is usually represented by paper. It is making the amount delta 
of invasion at the tip of a separation pawl into the degree exceeding radius of curvature R for a while more preferably, 
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and it becomes possible to maintain a fixing roller life most at a long period of time, demonstrating still better 
separability. 

[0039] Some of relation between the amount delta of invasion to the surface of the fixing roller 2 at separation pawl 51 
tip and the radius of curvature R at a tip is hung up over drawing 6 (a), (b), and drawing 7 (a) and (b), and the amount of 
invasion at the tip of a separation pawl and the mechanism of separability are explained. The tip of the separation pawl 
51 has contacted to the PTFE layer 23 on the silicone rubber layer 22 of a fixing roller 2. 

[0040] Drawing 6 (a) is the case where the amount delta of invasion is 0. As mentioned above, the angle which the 
tangent of the base of the point of the arrangement angle theta 0 5 1 over the fixing roller 2 of the separation pawl 5 1 , 
i.e., a separation pawl, and the surface of a fixing roller 2 makes is made into 130 degrees of an obtuse angle. 
[0041] The amount delta of invasion drawing 6 (b) by the case of being smaller than the radius of curvature R at the tip 
of a separation pawl The tangent at the tip of a separation pawl in the location at which the tip which trespassed upon 
the fixing roller 2 surface of the separation pawl 51 crosses the field (a dotted line shows to drawing) before the 
separation pawl 51 of the fixing roller 2 surface contacts It turns out that the angle (crossed axes angle) theta made to 
the field before the above-mentioned fixing roller 2 contacts is an acute angle smaller than 90 degrees. 
[0042] Drawing 7 (a) can grasp that the amount delta of invasion is [ the crossed axes angle theta with the surface of the 
fixing roller 2 at the tip of a separation pawl ] 90 degrees in the case of being equal to the radius of curvature R at the tip 
of a separation pawl. Furthermore, it turns out that the crossed axes angle theta with the fixing roller 2 surface at the tip 
of a separation pawl is equal to the arrangement angle theta 0 (130 degrees) of those with 90 degrees or more, and a 
separation pawl by the case where the amount delta of invasion is twice the radius of curvature R at the tip of a 
separation pawl in drawing 7 (b). 

[0043] this invention person considered as follows the mechanism which can secure separability to imprint material 
with a sharp apical surface according to this invention. 

[0044] The amount delta of invasion at the tip of a separation pawl like drawing 7 (a) of the crossed axes angle theta 
with the fixing roller 2 surface of the separation pawl 51 is 90 degrees when equal to the radius of curvature R at a tip. 
In case the imprint material 100 rushes in at the tip of the separation pawl 51, the imprint material 100 advances from 
the bottom along the surface of a fixing roller 2 like the dotted line of drawing. At this time, a result which interrupts 
between the tip of the separation pawl 51 and the surface of a fixing roller 2 is brought in the form where the apical 
surface of the sharp imprint material 100 is drawn in the crossed axes angle theta like drawing 6 (b) as the crossed axes 
angle theta is an acute angle. The imprint material which has a sharp apical surface as drawing 5 (b) showed, although it 
became the form where the imprint material 100 collided with the separation pawl 51 when the crossed axes angle theta 
is 90 degrees like drawing 7 (a) in this also becomes possible [ the thing with a very perfect tip which will be separated 
if it cannot say that it is sharp but the crossed axes angle theta is an obtuse angle 90 degrees or more ]. Therefore, in 
mechanism, it becomes important conditions that it is an obtuse angle 90 degrees or more, and a difference comes out of 
the crossed axes angle theta to separability bordering on this angle. 

[0045] A table 2 is the result of investigating the life of the separability when changing the radius of curvature R at the 
tip of a separation pawl into some, and contacting to a fixing roller 2 by contact force 40gf, the blemish of a fixing 
roller, and the fixing roller of regular paper **** etc. 
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As shown in a table 2, even if it changed the radius of curvature R at the tip of the separation pawl 5 1 , the amount delta 
of invasion to a fixing roller 2 did not change a lot. It is thought that this is because the fixing roller 2 of this example 
has the surface with less deformation than a silicone rubber layer called the PTFE layer 23 on the silicone rubber layer 
22 of an elastic layer. 

[0047] according to a table 2 - the ratio of the amount delta of invasion, and radius of curvature R - in the 1 .0 or more 
ranges, a paper jam phenomenon did not occur [ delta/R ] to **** of the sharp imprint material of an apical surface (0% 
of paper jam frequency). The imprint material with which the paper jam occurred less than in 1.0, and delta/R was got 
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blocked pushed up the separation pawl, and had produced the roller blemish. Moreover, little direction had [ the life of 
the fixing roller at the time of regular paper **** ] the long amount delta of invasion. 

[0048] therefore - even if it changes the radius of curvature R at the tip of a separation pawl — the ratio of the amount 
delta of invasion, and radius of curvature R - making 1 .0 or more and 2.0 or less [ of invasion / delta ], i.e., the amount, 
below into a diameter for delta/R beyond the radius of the circle of curvature at the tip of a separation pawl — even 
securing, if it carries out An apical surface secures good separability to sharp imprint material, sudden life termination 
of a fixing roller is prevented, and it becomes possible to maintain the life of a fixing roller moderately to **** of the 
imprint material whose apical surface is a right angle and which is usually represented by paper. 
[0049] Since the contact pressure F of a separation pawl was fixed in a table 2, the radius of curvature R at the tip of a 
separation pawl had optimal about 50 micrometers, but if contact pressure F is changed, it is possible to change radius 
of curvature R from 5 micrometers to about 100 micrometers. Considering a realistic product, it is impossible for radius 
of curvature to become very sharp [ the tip of a separation pawl ] in 5 micrometers or less, and to argue about the radius 
of curvature at a tip as a matter of fact. Moreover, in order that radius of curvature R may obtain the amount of invasion 
beyond the radius of curvature R in 100 micrometers or more, it is impossible for it to be necessary to enlarge contact 
pressure F remarkable, and for the load to a fixing roller to become large, and to prolong a roller life so that drawing 4 
may show. 

[0050] Therefore, in this invention, the radius of curvature R at the tip of a separation pawl can be made into the range 

of 5-100 micrometers, can be divided by setting it as this range, and can demonstrate an effective effect. 

[0051] A table 3 is as a result of the life of the separability at the time of changing the thickness of the silicone rubber 

layer 22 of a fixing roller 2, the blemish of a fixing roller, and the fixing roller of regular paper **** etc. The contact 

pressure F at the tip of a separation pawl is fixed to 40gf(s), and radius of curvature is fixed to 50 micrometers. 
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if thickness of the silicone rubber layer 22 of a fixing roller 2 is made small to 1 50 micrometers as shown in a table 3 - 
the amount delta of invasion to the fixing roller at the tip of a separation pawl decreasing the ratio of the amount 
delta of invasion, and the radius of curvature R at a tip ~ delta/R becomes small and it becomes easy to generate a paper 
jam to the sharp imprint material of an apical surface. If thickness of a silicone rubber layer is made large to 600 
micrometers, although many amounts delta of invasion will be obtained, the fixing roller life by **** of a regular paper 
has fallen. Since this has the thick silicone rubber layer 22 which is an elastic layer, it is considered to be the result of 
causing many hollows in the PTFE layer 23 on it, as shown in drawing 7 (b). 

[0053] However, when the thickness of a silicone rubber layer is 150 micrometers, a blemish occurs in an instant in a 
fixing roller by the paper jam when ****(ing) the sharp imprint material of an apical surface. Therefore, also about the 
case where the amount delta of invasion is changed by accommodation of the thickness of a silicone rubber layer, 1 .0 or 
more things it is made to become near very much serve as [ the ratio of the amount delta of invasion, and radius of 
curvature R ] optimum conditions from 1 .0 to separability and the life of a fixing roller preferably less than 2.0. 
[0054] A table 4 changes the thickness of the PTFE layer 23 of a fixing roller 2, and is as a result of the life of the 
blemish of separability and a fixing roller, and the fixing roller of regular paper **** etc. The contact pressure F at the 
tip of a separation pawl is fixed to 40gf(s), and radius of curvature is fixed to 50 micrometers. 
[0055] 
[A table 4] 
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If thickness of the PTFE layer 23 of a fixing roller 2 is set to 30 micrometers as shown in a table 4, the amount delta of 
invasion to the fixing roller at the tip of a separation pawl will decrease, the ratio of the amount delta of invasion and the 
radius of curvature R at a tip will become small, and it will become easy to generate the paper jam of the sharp imprint 
material of an apical surface. Although the amount delta of invasion was obtained when thickness of a PTFE layer was 
set to 10 micrometers, the roller life by **** of a regular paper fell. This is also considered to be the result of causing 
the hollow where a PTFE layer as shown in drawing 7 (b) is big. 

[0056] Since it is naturally advantageous, to disappearance by wear, the roller life when the one where a PTFE layer is 
thicker **** a regular paper has brought an extremely good result, so that own thickness of a PTFE layer is thick as for 
same amount delta of invasion. 

[0057] However, by the paper jam at the time of ****(ing) the sharp imprint material of an apical surface, a blemish 
occurs in a fixing roller in an instant. Therefore, also about the case where the amount delta of invasion is changed by 
accommodation of the thickness of a PTFE layer, 1 .0 or more things it is made to become near very much serve as [ the 
ratio of the amount delta of invasion, and the radius of curvature R at the tip of a separation pawl ] optimal conditions 
from 1 .0 to separability and the life of a fixing roller preferably less than 2.0. 

[0058] A table 5 changes the rubber degree of hardness of the silicone rubber layer 22 of a fixing roller 2, and is as a 
result of the life of the blemish of separability and a fixing roller, and the fixing roller of regular paper **** etc. The 
contact pressure F at the tip of a separation pawl is fixed to 40gf(s), and radius of curvature is fixed to 50 micrometers. 
A rubber degree of hardness is the value measured according to JIS-A. 
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If the rubber degree of hardness of the silicone rubber layer 22 of a fixing roller 2 is made into 80 degrees as shown in a 
table 5, the amount delta of invasion to the fixing roller at the tip of a separation pawl will decrease, the ratio of the 
amount delta of invasion and the radius of curvature R at a tip will become small, and it will become easy to generate 
the paper jam of the sharp imprint material of an apical surface. This is also considered to be the result of causing the 
hollow where a PTFE layer as shown in drawing 7 (b) is big. 

[0060] However, also when the rubber degree of hardness of a silicone rubber layer is 80 degrees, in a fixing roller, a 
blemish occurs immediately by the paper jam at the time of ****(ing) the sharp imprint material of an apical surface. 
Therefore, also about the case where the amount delta of invasion is changed by accommodation of the thickness of a 
PTFE layer, 1 .0 or more things it is made to become near very much serve as [ the ratio of the amount delta of invasion, 
and the radius of curvature R at the tip of a separation pawl ] optimal conditions from 1.0 to separability and the life of a 
fixing roller preferably less than 2.0. 

[0061] It has the curved surface of the single radius of curvature R to which two ridgelines as the tip configuration of 
the separation pawl 51 showed to drawing 2 are connected with example 2 example 1, and improvement in separability 
and coexistence of the reinforcement of a fixing roller were aimed at by connecting this with the amount delta of 
invasion on the basis of the radius of curvature R of this curved surface. 

[0062] On the other hand, in this example, as shown in drawing 8 , the curved surface at the tip of the separation pawl 
http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/9/2004 



Page 8 of 10 



51 was made into a configuration whose radius of curvature increases gradually with Rl, R5<R2, and R4<R3 from two 
ridgelines 51a and 51b of a separation pawl. Thus, in the case of the curved surface which cannot be expressed with 
radius of curvature with a single separation pawl tip, it is difficult to determine the amount delta of invasion at the tip of 
a separation pawl using one radius of curvature. 

[0063] So, in this example, the crossed axes angle theta with the fixing roller 2 surface of the separation pawl 51 is 90 
degrees or more, and noted the point that it is important that it is under the arrangement angle theta 0 (angle which the 
tangent of the base of the point of the separation pawl 51 and the surface of a fixing roller 2 makes) over the fixing 
roller 2 of the separation pawl 51 so that clearly from drawing 6 (a) explaining the mechanism of the amount delta of 
invasion, and separability - drawing 7 (b). 

[0064] A table 6 is as a result of the life of the separability at the time of an apical surface when radius of curvature uses 
the separation pawl 51 which has the tip curved surface which changes to plurality ****(ing) sharp imprint material 
shown in drawing 8 , the blemish of a fixing roller, and the fixing roller of regular paper **** etc. The arrangement 
angle theta 0 of a separation pawl was made into 130 degrees like the example 1 . The crossed axes angle theta measured 
the amount delta of invasion to the fixing roller 2 at the tip of a separation pawl by the method of drawing 3 , and 
computed it by the configuration of a fixing roller 2, and geometrical arrangement. 
[0065] 
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At less than 90 degrees, a paper jam arises [ the crossed axes angle theta on the surface of a fixing roller at the tip of a 
separation pawl ] in **** of imprint material with a sharp apical surface, and the paper jam has not arisen in beyond it 
so that clearly from a table 6. This is because it becomes the boundary line of whether tike imprint material 100 
interrupts between the tips of a fixing roller 2 and the separation pawl 51 whether the crossed axes angle theta at the tip 
of a separation pawl is 90 degrees as shown in drawing 9 . A fixing roller life has the short-lived crossed axes angle 
theta also to **** of the imprint material which generates the roller blemish at the time of a paper jam 100%, and has a 
sharp apical surface at less than 90 degrees. 

[0066] When a fixing roller life will become short if the crossed axes angle theta at the tip of a separation pawl becomes 
large, and the crossed axes angle theta becomes 130 degrees or more of the arrangement angle theta 0 of the separation 
pawl to a fixing roller to **** of a regular paper, it turns out that especially a life becomes short. 
[0067] This is in the condition of drawing 7 (b), and it is the field where the crossed axes angle theta becomes the same 
as that of the arrangement angle theta 0 which the base of a separation pawl and the original field on the surface of a 
fixing roller make instead of the angle which the original field of the fixing roller 2 surface shown in the curved surface 
and drawing at the tip of a separation pawl by the dotted line makes, and the amount delta of invasion at separation pawl 
51 tip does not become an obtuse angle beyond this when sufficiently large. At this time, the PTFE layer 23 of a fixing 
roller 2 becomes depressed greatly, and has a high form of a load dynamically, and signs that the fixing roller life at the 
time of making a regular paper **** becomes short after all are understood so that drawing 7 (b) may show. 
[0068] That is, in the field in which the crossed axes angle theta becomes the same as that of the arrangement angle 
theta 0, and does not turn into an obtuse angle any more, there is no difference in the separability over imprint material 
with a sharp apical surface, and the life of a fixing roller is becoming short steadily according to the increment in the 
amount delta of invasion at the tip of a separation pawl, therefore, when the curved surface at a tip uses the separation 
pawl 51 which changes to the plurality of radius of curvature, it is important that the crossed axes angle theta at the tip 
of a separation pawl is less than [ arrangement angle thetaO ] to the fixing roller of a separation pawl, when attaining 
reinforcement of a fixing roller — certain ** 

[0069] If it furthermore says, and the crossed axes angle theta is made to increase as shown in a table 6, the fixing roller 
life at the time of ****(ing) a regular paper will carry out ephemeralization. Therefore, preferably, about the crossed 
axes angle theta on the surface of a fixing roller at the tip of a separation pawl, if it is a nearby value very much, the 
thing 90 degrees or more for which coexistence of the reinforcement of the good separability of imprint material and a 
fixing roller is aimed at will become possible. 
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[0070] In example 3 this example, as shown in drawing 10 , this invention was applied to the pressurization roller 3. 
[0071] The pressurization roller 3 of this example of the pressurization roller 3 and basic configuration of an example 1 
is the same, carries out the laminating of the silicone rubber layer 32 with a degree of hardness of 30 degrees (JIS-A) 
which is an elastic body by the thickness of 5mm on the rodding 3 1 which consists of an alloy which makes iron a 
subject, puts a PFA tube with a thickness of 100 micrometers on it, and has come to cover the PFA layer 33 in thickness 
of 100 micrometers. The separation pawl 61 is installed in the outlet side of fixing nip, and this separation pawl 61 is 
contacted by the surface of the pressurization roller 3 with predetermined contact pressure by the hauling spring's 62 
pulling and rotating around a shaft 63 at the pressurization roller 3 while it is attached in the main part of equipment 
rockable with a shaft 63. In drawing 10 , the same sign as the sign given to drawing 1 shows the same element. 
[0072] A table 7 is as a result of the amount delta of invasion at the tip of a separation pawl when changing the radius of 
curvature R at the tip of the separation pawl 61 into some, and contacting to the pressurization roller 3, the paper jam 
frequency at the time of both sides, the pressurization roller life at the time of regular paper *♦**, etc. 
[0073] usually, the fixing roller 2 side on which the paper jam of imprint material has put the toner image - it coils and 
is easy to happen, then, solid one which puts a solid black image on 1 side of imprint material, and performs double- 
sided image formation to 2 sides on the conditions (solid white) which do not put an image and by which imprint 
material cannot be easily involved in in a fixing roller 2 side at the time of fixing of the 2nd side in order to investigate 
the paper jam of the imprint material in the pressurization roller 3 — it presupposed that it is sober and the pressurization 
roller 3 side was made into solid **** in which imprint material is easy to be involved The paper jam frequency at the 
time of both sides of a table 7 says the paper jam at this time. 
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it is shown in a table 7 - as — the paper jam frequency at the time of both sides « the ratio of the amount delta of 
invasion to the pressurization roller surface at the tip of a separation pawl, and the radius of curvature R at a tip - 
delta/R is 1 .0 or more and it turns out that it is few. In this example, the PFA layer 33 of the pressurization roller 3 is 
100 micrometers in thickness, and has thickness reinforcement of enough compared with a fixing roller 2. for this 
reason ~ even if it changes somewhat the radius of curvature R at separation pawl 61 tip — the amount delta of invasion 
at a tip — it did not change a lot. 

[0075] Although the paper jam occurred [ the ratio of the amount delta of invasion and radius of curvature R ] less than 
in 1 .0, since the PFA layer was as thick as 100 micrometers, the blemish fatal on the surface of a pressurization roller 
was not generated, and a blemish did not become requiring exchange of a pressurization roller immediately. 
[0076] Although the pressurization roller life at the time of **** of a regular paper is ****(ing) and investigating the 
regular paper on the usual image formation conditions, the special great difference by the difference of delta/R does not 
stick. Therefore, even if it is in a pressurization roller, the conditions which do not cause a paper jam but fulfill a 
pressurization roller life become the optimal [ the degree to which the ratio of the amount delta of invasion to the 
pressurization roller surface at the tip of a separation pawl and the radius of curvature R at a tip exceeds a little 1 .0 / the 
place / 2.0th / preferably inside from 1.0 ]. 

[0077] In the above example, although the separation pawl was arranged in either the fixing roller or the pressurization 
roller, each can apply this invention equally, also when a separation pawl is arranged in both a fixing roller and a 
pressurization roller. 
[0078] 

[Effect of the Invention] As explained above, according to this invention, it is arranged to the roller which has the elastic 
layer used for fixing. Since the amount delta of invasion to the roller surface at the tip was made below into the diameter 
above the radius (radius of curvature) R of the circle of curvature of the curved surface at a tip about the separation pawl 
formed in the curved surface where the tip which invaded in contact with the roller surface is minute Reinforcement of a 
roller can be attained, and when it considers as the amount exceeding the radius which approached radius of curvature R 
in the amount delta of invasion, it becomes possible to demonstrate a still better effect. The crossed axes angle theta 
which the tangent in the location at which the field before the separation pawl on the surface of a roller at the tip which 
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trespassed upon the roller surface of a separation pawl contacts is crossed makes to the field before the separation pawl 
on the surface of a roller contacts moreover, at 90 degrees or more And since it considered as the value exceeding 90 
degrees to which the crossed axes angle theta approached 90 degrees preferably since it considered as less than 
[ arrangement angle thetaO ] to the roller surface of a separation pawl, correspondence of radius of curvature is attained 
also to the separation pawl which has the tip curved surface which changes to plurality. Furthermore, the amount of 
invasion at the tip of a separation pawl is easily realizable by adjusting the thickness or the degree of hardness of an 
enveloping layer which adjusts the contact pressure on the surface of a roller at the tip of a separation pawl, or contains 
the elastic layer of a roller. 

[0079] Therefore, the life of a roller can be prolonged, weak imprint material and the weak sharp imprint material of an 
apical surface, the very thin imprint material of thickness, etc. maintaining the good separability to the imprint material 
which is easy to coil around a roller with heat according to this invention. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 5] 



[Drawing 8] 
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[Drawing 9] 
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[Drawing 7] 
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[Translation done.] 
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